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[Qaim 1] organic oligomer being General Formula (1) 
in photosensitive composition for optical waveguide 
which includesthe crosslinking agent and organic 
oligomer and polymerization initiator which at least 
possess epoxy structureor alkoxysilane structure in 
molecule, it is a sihcone oligomer which is displayed and 
thephotosensitive cornposition for optical waveguide 
which densely is made feature. 

[Chemical Formula 1] 
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[<b2] 



— r°-? 



\ CH 2 / 
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(in Formula, X displays hydrogen atom, deuterium ato 
m , halogen atom andthe alkyl group or alkoxy group, 
as for m with integer of 1 to 5, as for the x and y 
show existence fraction of respective each unit, as for 
x and ytogether are not times when it is a 0, Rl , 
displays the methyl group , ethyl group or isopropyl 
group. ) 

[Claim 2] organic oligomer being General Formula (2) 
in photosensitive composition for optical waveguide 
which includesthe crosslinking agent and organic 
oligomer and polymerization initiator which at least 
possess epoxy structureor alkoxysilane structure in 
molecule, it is a silicone oligomer which is displayed and 
thephotosensitive composition for optical waveguide 
which densely is made feature. 

[Chemical Formula 2] 



(2) 



(5t + . X 1 j3«feTjX 2 tt*<X^ f *l|pI--(?t*<for^| 

xt&<. a**®^ /\Dy>«^ 7 

St5SL, ZliTSBxE (I) £tz\* (II) 



lit 3] 



x> 



(II) 



(In Formula, Xl and X2 respective identical or differen 
t , todisplay hydrogen atom , deuterium atom , halogen 
atom and alkyl group or alkoxy group, m todisplay 
integer of 1 to 5, as for Z below-mentionedFormula (I) 
or(U) 

[Chemical Formula 3] 



So with epoxy group which is shown, x and y shows r 
atio of therespective each unit, y to be small is good even 
with theO in comparison with x . ) 

[Claim 3] organic oligomer being general formula (3) i 
n photosensitive composition for optical waveguide 
which includesthe crosslinking agent and organic 
oligomer and polymerization initiator which at least 
possess epoxy structureor alkoxysilane structure in 
molecule, it is a silicone oligomer which is displayed and 
thephotosensitive composition for optical waveguide 
which densely is made feature. 
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CH=Cr+CH 3 



x StK^Jj^ /xdWIK^ 

7JU*^a*fcl*7A'a*v*£au ml* 1-50 



[Chemical Formula 4] 



(3) 



(In Formula, X displays hydrogen atom , deuterium ato 
m , halogen atom andthe alkyl group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Rj and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 

[Claim 4] organic oligomer being general formula (4) i 
n photosensitive composition for optical waveguide 
which includesthe crosslinking agent and organic 
oligomer and polymerization initiator which at least 
possess epoxy structureor alkoxysilane structure in 
molecule, it is a silicone oligomer which is displayed and 
thephotosensitive composition for optical waveguide 
which densely is made feature. 

[Chemical Formula 5] 



(4) 



(In Formula, X displays hydrogen atom , deuterium ato 
m , halogen atom andthe alkyl group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Rl and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 

[Claim 5] Photosensitive substance which includes cro 
sslinking agent and organic oligomer and photoinitiator 
whichon substrate at least possess epoxy structure or 
alkoxysilane structure in molecule isformed in layer, UV 
light is irradiated to said layer through mask, Or 
irradiating UV light to only pattern portion directly, it 
forms thelatent image of partem, with polymer optical 
waveguide pattern formation method which forms ridge 
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(3*. x 1 te«fetfX2tt-t*ii f *iiRi-T?ti*ftor^l 
Tt&<. *mm** m^rnm*. 'Wf^m*. r 

»£«U zteTKst (I) *fcl* (ID 



[ft 8] 



pattern of core portionwhich light passes after that by 
removing unirradiated part with thesolvent , 
aforementioned organic oligomer, general formula ( l ), 
(2) , (3), and is at least one whichis chosen from group 
which consists of (4) and polymer optical waveguide 
pattern formation method whichdensely is made feature. 

[Chemical Formula 6] 



(In Formula, X displays hydrogen atom, deuterium ato 
m , halogen atom andthe alkyl group or alkoxy group, 
as for m with integer of 1 to 5, as for the x and y 
shows existence fraction of respective each unit, as for 
x and ytogether are not times when it is a 0, Rj, 
displays the methyl group , ethyl group or isopropyl 
group. ) 

[Chemical Formula 7] 



(2) 



(In Formula, Xl and Xz respective identical or differen 
t , todisplay hydrogen atom , deuterium atom , halogen 
atom and alkyl group or alkoxy group, m todisplay 
integer of 1 to 5, as for Z below-n^tionedFormula (I) 
or(D) 

[Chemical Formula 8] 



So with epoxy group which is shown, x and y shows r 
atio of therespective each unit, y to be small is good even 
withtheO in comparison with x . ) 
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[Chemical Formula 9] 




(3) 



(it*. xii**^* /\ny>s^ 



[ft 1 0] 



(In Formula, X displays hydrogen atom , deuterium ato 
m, halogen atom andthe alkyi group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Rl and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 

[Chemical Formula 10] 




CH=CH-CH 3 



(4) 



(a*. x m^mm*. /Npy>ji^. 

7JU^U**fcl*7JU=l*vS£8U ml*1-5(D 



(1) . (2) . (3) J3«ktf (4) 



(In Formula, X displays hydrogen atom, deuterium ato 
m , halogen atom andthe alkyi group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Rl and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 

[□aim 6] On substrate layer of photosensitive substanc 
e of clad portion forming resin layer and core portion 
forming is formedin this order, UV light is irradiated to 
layer of photosensitive substance of said core portion 
forming through themask, Or irradiating UV light to only 
pattern portion which should become thecore portion 
directly, it forms latent image of core portion pattern, 
core portion which light passes after that by removing 
theunirradiated part with solvent is formed, Next, in 
order to imbed said core portion, as aforementioned clad 
portion foirrring resin layer thelayer which consists of 
same resin is formed, with polymer optical waveguide 
pattern formation method , theaforementioned 
photosensitive substance, including crosslinking agent 
and organic oligomer and photoinitiatorwhich at least 
possess epoxy structure or alkoxysilane structure in 
molecule, at thesame time, aforementioned organic 
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Htl 1] 



oligomer, is at least one which is chosen fromthe group 
which consists of general formula (1), (2) and (3) and 
(4) and polymer optical waveguide pattern formation 
method which densely is made feature. 

[Chemical Formula 1 1] 




O-Si- 



O1/2 



(1) 



xiiTkfStH^ Wfcmtifi** /\ny>©^. 

TJU*;U&£f;:l*7;Ui]*vg£$U ml* 1-5(7) 



Mfcl 2] 



— Uo-si 



\ CH 2 / 

z 




(In Formula, X displays hydrogen atom, deuterium ato 
m , halogen atom andthe alky] group or alkoxy group, 
as form with integer of 1 to 5, as for the x and y 
shows existence traction of respective each unit, as for 
x and ytogether are not times when it is a 0, Rl , 
displays the methyl group , ethyl group or isopropyl 
group. ) 

[Chemical Formula 12] 



(2) 



T*j&<. *mffi*. S7k§§Jjj^K /NP^^i^^f. T 
!S£gU ZitTttt (I) £fcl* (II) 



[<bi 3] 



V (,) 



(II) 



(In Formula, Xl and X2 respective identical or differen 
t , todisplay hydrogen atom , deuterium atom , halogen 
atom and alky] group or alkoxy group, m todisplay 
integer of 1 to 5, as for Z below-mentionedForrnula (I) 
or (D) 

[Chemical Formula 13] 



T*^£;rx£x7r<>vgT-&y. x fc£t/ y \t*ti? *i 



So with epoxy group which is shown, x and y shows r 
atio of irrespective each unit, y to be small is good even 
with theO in comparison with x . ) 
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(xt4u xii**S^ i\n*f>m=f: 
7^*;uS*fcl*7JUa+i/»SaL. ml* 1-5(0 

Ls x fcj: i; yttt tic or-*4ct lift <. R,fc£ 



[fci 5] 




CH-CH-CH 3 



xi***B?\ m*§^T. /\Dy>Bf % 
7;u*;uS*fci*7;nj**>a$«L. mi* 1-50 

l/Rzli. ■t*L't # *ilS-'Ct*&oT^T4,c*:<. > ^ 



(In Formula, X displays hydrogen atom , deuterium ato 
m, halogen atom andthe alky! group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Rl and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 

[Chemical Formula 15] 



(4) 



(In Formula, X displays hydrogen atom, deuterium ato 
m, halogen atom andthe alkyl group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Rl and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 



HM7] HfttiEd). (2), (3) fc«fcrj 
(4) fr&£ft**&Btf*i«4?tt<i:t, 10T*fc£ 



[QaimTI With manufacturing method of photosensitiv 
e composition for polymer optical waveguide which 
includes organic oligomer andthe polymerization initiator 
and crosslinking agent which are a at least one which is 
chosen from thegroup consisting of general formula ( l ), 
(2) and (3) and (4), step which heats thecrosslinking 
agent which at least possesses epoxy structure or 
alkoxysilane structure in organic oligomer andthe 
molecule under existing of solid catalyst manufacturing 
method of photosensitive composition for polymer 
optical waveguide where it filters solid catalyst 
andconcentrates filtrate and furthermore includes step 
which addsthe polymerization initiator and densely 
makes feature. 
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[fcl 8] 



[Chemical Formula 16] 



(In Formula, X displays hydrogen atom , deuterium ato 
m , halogen atom andthe alkyi group or alkoxy group, 
as for m with integer of I to 5, as for the x and y 
shows existence fraction of respective each unit, as for 
x and ytogether are not times when it is a 0, Ri, 
displays the methyl group , ethyl group or isopropyl 
group. ) 

[Chemical Formula 17] 



(2) 



(In Formula, Xl and X2 respective identical or difJeren 
t , todisplay hydrogen atom , deuterium atom , halogen 
atom and alkyi group or alkoxy group, m todisplay 
integer of 1 to 5, as for Z below-mentionedFormula (I) 
or(H) 

[Chemical Formula 1 8] 



lit! 9] 



So with epoxy group which is shown, xandyshowsr 
atio of therespective each unit, y to be small is good even 
with theO in comparison with x . ) 

[Chemical Formula 19] 



O-Si L-s 
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CH=d+CH 3 



(5t+* Xtt*SB^ fi**ffl?\ /\DV>B^ 
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or. (i) . (2) . o) fecfei; (4) 



BBaBwi-iisicBitr* nex»?XBBBB 



(In Formula, X displays hydrogen atom, deuterium ato 
m , halogen atom andthe alkyl group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Ri and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 

[Chemical Formula 20] 



(4) 



(In Formula, X displays hydrogen atom, deuterium ato 
m, halogen atom andthe alkyl group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Ri and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 

[Gaim 8] With polymer optical waveguide pattern form 
ation method , step which obtains photosensitive 
composition film for polymer optical waveguide 
thephotosensitive composition for polymer optical 
waveguide which includes crosslinking agent and solid 
catalyst which atleast possess epoxy structure or 
alkoxysilane structure in organic oligomer and 
rxrtymerization initiator andthe molecule which are a at 
least one which is chosen from group whichconsists of 
general formula (1), (2) and (3) and (4) coating fabric 
* by drying in theportion which should form optical 
waveguide. 

Vis-a-vis photosensitive composition film for polymer op 
tical waveguide which is acquired with 
theaforementioned step in mask crossing over 
illumination stepwhich is done. 

Continuing in step which aforementioned illumination is 
done, thepolymer optical waveguide pattern formation 
method which includes step which directly forms 
thecore ridge pattern by wet etching doing 
photosensitive composition film for aforementioned 
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polymer optical \vaveguide,densely makes feature. 



(In Formula, X displays hydrogen atom, deuterium ato 
m , halogen atom andthe alkyi group or alkoxy group, 
as for m with integer of 1 to 5, as for the x and y 
shows existence fraction of respective each unit, as for 
x and ytogether are not times when it is a 0, Ri, 
displays the methyl group , ethyl group or isopropyl 
group. ) 

[Chemical Formula 21] 



(2) 



(In Formula, Xl and X2 respective identical or differen 
t,todisplay hydrogen atom , deuterium atom , halogen 
atom and alkyi group or alkoxy group, m todisplay 
integer of 1 to 5, as for Z below-mentionedFoimula (I) 
or(U) 

[Chemical Formula 22] 



nt2 3] 



So with epoxy group which is shown, x and y shows r 
atio of therespective each unit, y to be small is good even 
withtheO in comparison with x . ) 

[Chemical Formula 23] 




O-Si- 



l 

R 2 



(3) 
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[ib24] 



J-o-si 



(<pH 2 ) 2 
O 

CH=CH-CH 3 



/ 




(In Formula, X displays hydrogen atom, deuterium ato 
m, halogen atom andthe alkyi group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Rj and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 

[Chemical Formula 24] 



(4) 



(a*. xii7K§s§n^ mfcmm*. ^av^m** 

l/R 2 l*. **i**iH-T-t*fcoTl*TtJ:<. 



(In Formula, X displays hydrogen atom, deuterium ato 
m , halogen atom andthe alkyi group or alkoxy group, 
m displays integer of 1 to 5, x and y showsthe ratio of 
respective each unit, as for x and y together arenot 
times when it is a 0, Rl and R2, respective identical or 
different ,displays methyl group , ethyl group or 
isopropyl group. ) 



[OOOI] 

ffl8*tt«*1ftfcckTJi-(D«ifi*a&btflr-t*i*ffl 
9&B« X**BB« *Ett«W?l::flJB-C*4. 



[0002] 

atFTTxooBfli^aastiri^o f t 

U-f«S»Btt* (AWG) St-f/Wxtt«w 
DM-MUX/DEMUXA<Slil/^U:lL, *g 

tfco £2§». mux/demuxi:^, 

ftiz»r*m«s*6^a**i6. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is phot 
osensitive composition for polymer optical waveguide 
and something regarding its manufacturing methodand 
polymer optical waveguide pattern formation method 
which uses that. As for this invention, with general 
optics and minute optics field, at thesame time, it can 
utilize in various optical waveguide, optical integrated 
circuit and optical circuitry sheet etcwhich are used 
with field of optical communication or optical 
computing. 

[0002] 

[Prior Art] Being boosted by market demand and national 
4 — Xia jp8 Bu, construction ofthe large capacity 
optical fiber network and service of FTTX accelerate. 
WDM - MUX/ DEM UX which designates namely, 
array optical waveguide lattice (AWG) as key device 
reached to thepractical level, network where extendibility 
is high with large capacity became actualones. in 
future, it follows transmission path and MUX/ DEM 
UX, market demand forthe making optical of large scale 

P. 
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[0 0 0 6] **»*ttl=B>LT(*. 3f*ffl«:f*¥ 
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[0007] iDXittt. 5te$«Ba>«£i*. iicur 

• K«ao»attsiS"r, B#?Bas#?tt 



[0 0 0 8]S»fttSIJ, ^e>3-ha^>f^> 
^«»l=J:islMlcaHlt»*-r*Ci:^-C*. *@ 

6*stic**i«. jaHi3BLT»ar-<D»«iaxg$ 



node , local net and various LAN system isexpected 

[0003] As for polymeric material with isotropic low wav 
e conduction loss amorphous medium , application tothe 
passive optical circuit is expected to optical in same way 
as inorganic glass. Furthermore, polymeric material has 
started to be utilized as TO switch or other waveguide 
material makinguse of one magnitude large thermal 
optics (TO) constant etc in comparison with glass. As 
exemplary waveguide material, acrylic polymer , 
acrylic resin , polyimide, silicone resin , epoxy resin 
and polycarbonate etc can be Listed As for 
characteristic which is sought from optica] waveguide 
charge, transparency , the heat resistance , optical 
isotropy and fabricability are made especially important 
characteristiceven among them over diversity. 

[0004] In regard to transparency, majority of polymeric 
material although it is aquite transparent with visible 
region with near infrared region which makes 
communication wavelength region, the carbon- 
hydrogen (Such as hydrocarbon skeleton ) or has 
become factor to which harmonic of vibration 
absorption ofthe oxygen- hydrogen (Such as hydroxy 
group ) decreases transparency. Therefore, 
fluorocarbon conversion of basic skeleton and 
introduction etc of thesiloxane skeleton are tried 

[0005] In regard to heat resistance, polyirnide and rigid s 
iloxane skeleton of rigid skeleton and thecrosslinked 
structure etc are adopted with heat or light . 

[0006] In regard to optical isotropy, optical anisotropy c 
omponent which such as aromatic ring hasdoes not do 
orientation, it is desirable densely. However, as for stiff 
and straight or rigid skeleton for heat resistance 
irnprovernent of thefront section in order to promote 
orientation of molecule, the usually, there is a tendency 
which reciprocal is done heat resistance andthe optical 
isotropy. 

[0007] Fabricability, in case of optical waveguide, point 
s to formability of core * cladding strutturemainly. 
When spin coating it does polymeric material of high 
molecular weight from solution, theintermixing is easy to 
happen, problem is many in waveguide fabricability. On 
one hand, because film formation after doing oligomer 
of low molecular weight,that with light and heat type 
which crosslinking is done film formation afterthe 
crosslinking insohibilization does polymer which is done 
in solvent, the interrrdxing is prevented, it is possible 
densely, there is a tendency that as aresult, those which 
are superior in fabricability are many. 

[0008] It is suitable in order polymeric material, forms t 
hin film easily with the spin coating method and dip 
method etc be able to do, to produce optical waveguide 
of the large surface area densely. In addition, because 
thermal processing step with high temperature is not 
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[0 0 1 1 ] 



inciudedaccording to this method, in case of film 
formation, there is a benefit thatcan produce optical 
waveguide on semiconductor substrate and plastic 
substrate or other group sheet where thermal processing 
withthe high temperature is difficult Furthermore, also 
flexibility of polymeric material and production of 
flexible optical waveguidewhich utilizes toughness are 
possible. From this kind of reason, optical integrated 
circuit which is used with field ofthe optical 
communication and it produces it is expected to large 
scale * inexpensive densely theoptical circuitry sheet or 
other optical waveguide part etc which is used with field 
of optical computing, making use of the polymer optical 
material. 

[0009] Polymer optical material assumed that there is a p 
roblem in point of environmental resistance suchas heat 
resistance or moisture resistance, but recently, benzene 
ring or other aromatic group is contained, thematerial 
which improves, has been disclosed heat resistance in 
for example Japan Unexamined Patent Publication Hei 3 - 
43423 numberor by using inorganic polymer. Also 
problem where polymeric material above-mentioned 
way had feature inthe thin film formation, and heat 
treatment step etc such as heat resistance and moisture 
resistance is beingimproved 

[001 0] As forming method of polymer optical waveguid 
e, monomer is made to include in polymeric material, 
reacting with one part monomervvith illumination , there 
is a method ( pick-up wiping cloth and others, SPLE 
1 1 th Vol.77 37 9 page and 1 989 ) which uses 
photosensitive polymer or resistwhere photo rocking or 
selective photopolymerization method which makes 
refractive index difference between theirradiated part and 
unirradiated portion ( Kurokawa and others, Applied 
optics Vol. 17 6th 46 page and 1 978 ), those which 
apply method which is used forsemiconciuctor 
processing such as lithography and etching ( Irnamura 
and others, electronics letter , Vol. 27 13th 42 page 
and 1991 ), siir^}hcityishigh,issuperiorevenin mass 
productivity. In addition, photoinitiator is added to 
epoxy oligomer etc, core is formedwith illurrrination , 
waveguide production method which removes uncured 
part, is disclosed in the Japan Unexamined Patent 
Publication Hei 10 - 253845 number. 

[0011] 

[Problems to be Solved by the Invention] As explained at 
description above, as for requirement to polymeric 
material forthe optical waveguide it is many, like heat 
resistance and optical isotropy, molecular structure 
upper phase there isalso request which opposes in, as for 
material which fills up the all condition simultaneously 
there is a problem to be solved that quite is little. But, it 
is not nil, like for example thermosetting silicone resin, 
with ladder condition siloxane skeleton theboth 
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[0014] *gvn±. 5fe«»Kfflg»^-«*4icia-r 

fc»«BJB**pTft*U SB^tt. Mfttt. 
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>$0«- KXa>%*SBfc Lxm®\zm^z>ms\z 



achievements of transparency and heat resistance, with 
random thermal crosslinking optical isotropy 
itguarantees, oligomer film formation therrnal 
crosslinking does and there is also anexample which fills 
up ease of core * cladding structure formation 
simultaneously by thefact that solvent insolubilization it 
dees. 

[0012] This way, is silicone resin which possesses chara 
cteristic which is prominent as optical waveguide charge, 
but when producing core ridge regarding fabricability, 
yousay that in same way as glass and semiconductor or 
other inorganic material, processing thelengthy is 
required with step of multiple with dry etching process , 
still ithas possessed insufficient portion. Therefore, in 
regard to silicone resin for optical waveguide, in order 
polymer systemof part, to be already actualized with 
namely, photocurable resin, photcK^osslinking it 
doesand core ridge it can be produced it is desired 
directly densely withthe simple method which washes 
away unreacted portion with solvent. 

[0013] Usually, method which is installed in silicone olig 
omer itself with covalent bond canuse acrylic group of 
epoxy group and vinyl ether group or radically 
polymerizable which possess photocationic 
polymerization characteristic as method which grants 
photocurable to silicone oligomer. But, with these 
method, connection between side chain becomes 
dorninantwith crosslinking in comparison with siloxane 
bond , when problem not oiilyrccurring, when it is a 
epoxy, hydroxy group, it is a vinyl ether and a acrylic 
inthe heat resistance etc, cannot avoid wave conduction 
loss increase by fact that theratio of hydrocarbon 
increases. 

[0014] This invention, it regards polymeric material for 
optical waveguide, considering to thiskind of present 
state, it is a photosensitive composition for optical 
waveguide and an invention of thepolymer optical 
waveguide pattern formation method which it is possible. 
It is to offer optical waveguide charge where object 
solves theabove-mentioned problem, grants optical 
photosensitive anew vis-a-vis the polymeric material, 
makes simplicity and high speed waveguide formation 
possible, is superior inthe all of transparency , heat 
resistance , optical isotropy and fabricability. 

[001 5] When benzene ring or other aromatic group is co 
ntainedinordertoirnprove, benzene ring or other 
aromatic group orientationdoing heat resistance of 
optical waveguide charge, in order to reveal optical 
anisotropy, thebirefringence becomes large. Therefore, 
making use of this material, optical waveguide etc which 
is producedhad had polarization dependency, assuming, 
that strength of incident light was fixed,the output 
characteristic fluctuates with fluctuation of polarization 
aspect. Especially, when it uses actually, as optical 
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waveguide of single mode type itbecomes problem 
polarization dependency is canceUed, it uses combining 
with polarizer etc it isnecessary densely, but there is a 
deficiency that in regard to utility isnot desirable 
' constitution of optical device considerably 
becomescomplicated 

[0016] As for polymer optical waveguide pattern formati 
on method of this invention, considering to this kind of 
present state, itis something which it is possible, object 
has simple rjattem-forming ability, is superior in heat 
resistance and themoisture resistance, being simple by 
using organic oligomer to which birefringence is small, 
issuperior in fabricability, it is superior in mass 
productivity, it is to offer theformation method of 
polymer optical waveguide pattern where at same time 
connection with optical component isdone easily. 

[0017] 

[Means to Solve the Problems] First emrxxlirnent of this 
invention organic oligomer being General Formula (1) in 
photosensitive composition for theoptical waveguide 
which includes crosslinking agent and organic oligomer 
and polymerization initiator which atleast possess epoxy 
structure or alkoxysilane structure in molecule, is 
silicone oligomer whichis displayed, densely it makes 
feature. 

[0018] 

[Chemical Formula 36] 



[0019] (a*. xitTkmm*. w*mm*. /> 

*«: < 1 1 i#*->aa**^i*Tjir=i*s/ is? >m 
ftfc*aaftffls%aa*fti=£i*?. mm**}*-* 

(2) tafcShiv'Ja-Vt'Ja?- 
VfcZ>Zt£ttWLt?Z>a i 



[0019] Second embodirnent of (In Formula, X displays 
hydrogen atom , deuterium atom , halogen atom 
andthe alkyl group or alkoxy group, as form with 
integer of 1 to 5, as for the x and y shows existence 
fraction of respective each unit, as for x and ytogether 
are not times when it is a 0, Rl, displays the methyl 
group, ethyl group or isopropyl group. ) this invention 
organic oligomer being General Formula (2) in 
photosensitive composition forthe optical waveguide 
which includes crosslinking agent and organic oligomer 
and polymerization initiator whichat least possess epoxy 
structure or alkoxysilane structure in molecule, is 
silicone oligornerwhich is displayed, densely it makes 
feature. 
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[Chemical Formula 37] 



(2) 



[0021] (In Formula, Xl and X2 respective identical or 
different , todisplay hydrogen atom , deuterium atom , 
halogen atom and alkyl group or alkoxy group, m 
todisplay integer of 1 to 5, as for Z below- 
mentionedFormula (I) or (H) 

[0022] 

[Chemical Formula 38] 



[0023] So with epoxy group which is shown, x and y s 
hows ratio of therespective each unit, y to be small is 
good even with theO in comparison with x . ) 
en±Kxlirnentof3rdof this invention organic oligomer 
being general formula (3) in thephotosensitive 
composition for optical waveguide which includes 
crosslinking agent and organic oligomer and 
thepolymerization initiator which at least possess epoxy 
structure or alkoxysilane structure in molecule, isthe 
silicone oligomer which is displayed, densely it makes 
feature. 



[002 4] 
Ub39] 




[0 0 2 5] (a*, xi*#*IS*\ /\ 
aV^B** 7^*>uS*fcl*7JU=i*S/a£SU 



[0024] 

[Chemical Formula 39] 



(3) 



[0025] Embodiment of 4th of (In Formula, X displays h 
ydrogen atom , deuterium atom , halogen atom andthe 
alkyl group or alkoxy group, m displays integer of l to 5, 
x and y showsthe ratio of respective each unit, as for x 
and y together arenot tirnes when it is a 0, RJandR2, 
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respective identical or different ,displays methyl group , 
ethyl group or isopropyl group. ) this invention 
organic oligomer being general formula (4) inthe 
photosensitive composition for optical waveguide which 
includes crosslinking agent and organic oligomer and 
thepolynierization initiator which at least possess epoxy 
structure or alkoxysilane structure in molecule, isthe 
silicone oligomer which is displayed, densely it makes 
feature. 

[0026] 

[Chemical Formula 40] 



(4) 



[0027] (a*, xi^tk^js^s a*»is^K 1 N 

[0 0 2 8] 
[0 0 2 9] 
[0 0 3 0] 
[003 1] 

[0 0 3 2] *SBJ<D£5a>lBttli< S«±IC#T* 
IC '> < 1 1 X vlSit 6 1 M4 T ;m * v v 7 > 
tKS £ * * * SffiSl i: M =1 7 - i 5feS^MteSil 

»lcO)*««UVftSB8»LT/^->»«a)»** 

37-^, fiE-tta (i) . (2) % (3) tjcfctf 
(4) fr&&«fffr&atf*L«»&< tt io-e$>s 



[0033] 



[0027] (In Formula, X displays hydrogen atom , deuter 
ium atom , halogen atom andthe alkyl group or alkoxy 
group, m displays integer of I to 5, x and y showsthe 
ratio of respective each unit, as for x and y together 
arenot times when it is a 0, RJ and R2, respective 
identical or different , displays methyl group, ethyl 
group or isopropyl group. ) 

[0028] 
[0029] 
[0030] 
[0031] 

[0032] As for embodiment of 5th of this invention, phot 
osensitive substance which includes aosslinking agent 
and organic oligomer and photoinitiator whichon 
substrate at least possess epoxy structure or alkoxysilane 
structure in molecule isformed in layer, UV light is 
irradiated to said layer through mask, Or irradiating UV 
light to only pattern portion directly, it forms thelatent 
image of pattern, with polymer optical waveguide pattern 
formation method which forms ridge pattern of core 
portionwhich light passes after that by removing 
unirradiated part with thesolvent , aforementioned 
organic oligomer, aforementioned general formula (1), 
(2) , is theat least one which is chosen from group 
which consists of (3) and (4),densely it makes feature. 

[0033] 
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[0034] As for embodiment of 6lh of this invention, On s 
ubstrate layer of photosensitive substance of clad portion 
forming resin layer and core portion forming is formedin 
this order, UV light is irradiated to layer of photosensitive 
substance of said core portion forming through themask, 
Or irradiating UV light to only pattern portion which 
should become thecore portion directly, it fonrB latent 
image of core portion pattern, core portion which light 
passes after that by removing theunirradiated part with 
solvent is formed, Next, in order to imbed said core 
portion, as aforementioned clad portion forming resin 
layer thelayer which consists of same resin is formed, 
with polymer optical waveguide pattern formation 
method , theaforementioned photosensitive substance, 
including cross linking agent and organic oligomer and 
photoinitiator which at least possess epoxy structure or 
alkoxysilane structure in molecule, at thesame time, 
aforementioned organic oligomer, aforementioned 
general formula (1), (2) , is theat least one which is 
chosen from group which consists of (3) and (4), 
densely it makes feature. 

[0035] 

[0036] As for embodiment of 7th of this invention, afore 
mentioned general formula ( 1 ), (2) ,with manufacturing 
method of photosensitive composition for polymer 
optical waveguide which includes organic oligomer 
andthe polymerization initiator and cross linking agent 
which are a at least one which is chosen from thegroup 
which consists of (3) and (4), step which heats 
crosslinking agent which at least possesses epoxy 
structure or alkoxysilane structure in organic oligomer 
and themolecule under existing of solid catalyst, solid 
catalyst is filtered and filtrate is concentrated and 
furthermorethe step which adds polymerization initiator 
is included, densely it makes feature. 

[0037] 

[0038] As for embodiment of 8th of this invention, regar 
ding to polymer optical waveguide pattern formation 
method,the step which obtains photosensitive 
composition film for polymer optical waveguide 
aforementionedgeneraJ formula (1), (2) , photosensitive 
composition for polymer optical waveguide which 
includes crosslinking agent and solid catalyst which at 
least possess epoxy structure or alkoxysilane structure in 
organic oligomer and therx)lyrnerization initiator and 
molecule which are a at least one which is chosen from 
groupwhich consists of (3) and (4) coating fabric * by 
drying in portionwhich should form optical waveguide. 
Vis-a-vis photosensitive composition film for polymer 
optical waveguide which is acquired with 
theaforernentioned step in mask crossing over 
illumination stepwhich is done. Continuing in step 
which aforementioned illumination is done, itincludes 
step which directly forms core ridge pattern, by thewet 
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etching doing photosensitive composition film for 
aforementioned polymer optical waveguide, densely it 
makesfeature. 

[0039] 

[0040] As for these inventors, these organic oligomer m 
aterial, have simple patterning talent, are superiorin heat 
resistance and moisture resistance, birefringence is 
small, polymer optical waveguide pattern 
whoseconnection with optical component is easy can be 
formed densely discovering,the this invention it reached 
to completion. 

[0041] Namely, this invention can harden membrane wit 
h illumination and can form waveguide ridge 
pattern which has smooth wall surface with steep by 
developing with suitable solvent. In addition with 
conventional polymeric material waveguide processing 
with thick film it was verydifficult, but according to 
this invention waveguide can be processedeasily even 
with thick film. Furthermore according to this invention, 
birefringence of photocuring body of the liquid oligomer 
is decreased to 1 X 10-3 or less, polarization 
dependency is decreased denselybecomes possible below 
permissible vaJue . In addition, suitable viscosity which 
corresponds to formation process of thin film 
byadj listing molecular weight of polymer optical 
material, can be acquired 

[0042] 

[Embodiment of Invention] This invention in order to sol 
ve above-mentioned problem, silicone resin , the epoxy 
resin and acrylic resin original transparency , without 
irnpairing heat resistance andthe optical isotropy, is 
something where directly core ridge productiongrants 
photocurable to possible that kind of resin. 

[0043] Regarding to this invention, on substrate or on cl 
adding layer it forms thephotosensitive substance in layer. 
This photosensitive substance includes organic oligomer 
and photoinitiating polymeri2ation agent, butfrirthermore 
crosslinking agent is included, it is possible densely. 

[0044] Organic oligomer which is used for this invention, 
is epoxy oligomer, silicone type oligomer or theacrylic 
oligomer. With compound which concretely, is 
displayed with any of the above Formula ( 1 ) to (6), 
these may be mixed. 

[0045] As for benefit of thing where photosensitive subs 
tance which is used for thethis invention is organic 
oligomer, 

Because 1 ) state of polymeric material before hardening 
can redesignated very as uniform, it is superior in light 
transmission characteristic of ultraviolet regionor visible 
region, hardening and film which was formed being 

P.21 
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thick, itpossesses sufficient resolution, 

Because 2) state of polymeric material before hardening i 
s theoligomer, there being a uneven portion in substrate, 
etc planarization being possible,in addition, because it 
permeates all over, film formation whichcorresponds to 
various geometry is possible, 

3) oligomer is connected by random and in order to liar 
den,as for materia] after hardening birefringence 
becomes small, it is. 

[0046] Between epoxy group or alkoxy group and hydr 
oxy group which are included in the epoxy oligomer it 
connects polymerization of epoxy oligomer material 
which is used for this invention, with UV light tighting, it 
is done by fact that crosslinking it does, border to 
cause crosslinking reaction efficiently in fully, 
photoinitiator isadded densely is desirable. When 
photosensitive substance includes crosslinking agent, 
between epoxy group or alkoxy group andthe hydroxy 
group in crosslinking agent and epoxy oligomer 
material it connects with UV light lighting,the 
rx)lymerization it is possible to do by fact that 
crosslinking it does. 

[0047] As for silicone oligomer, originally, photocationi 
c rx>lymerization initiator , so-called and acid generator 
justexist, have property which crosslinking advances. 
Therefore, even with combination only of silicone 
oligomer and photocarionic polymerization initiator, 
inorigin of specific condition, photocrosslinking is 
advanced is possibledensely in principle . 

[0048] But, these inventors, when diligent investigation 
it does, with combination only of the silicone oligomer 
and photocarionic polymerization initiator, as for 
sufficient crosslinking being acquired actually quitewere 
rare. In addition, it acquired tendency where extent and 
crosslinking wherethe molecular weight of oligomer is 
high advance, but it was lacking in the reproducibility, in 
addition, effect was insufficient. Furthermore, when 
combination of substituent is rich to aromatic type, 
either situation that did not become with stacking and 
common technique thething itself which increases 
molecular weight of material is difficult. 

[0049] Method that was tried next, these inventors, cont 
aining photocationic polymerization initiator in the 
silicone oligomer, making membrane after doing, heat 
treatment doing this on substrate, itincreases molecular 
weight, after that, illumination does and hardens. With 
types and heating condition of silicone oligomer, when 
sufficient crosslinking is aapoiredrarely, it was, but as 
for majority in addition to fact that thecrosslinking is 
insufficient, those where anxiety remains in same way 
asearlier description from aspect of reproducibility. 

[0050] Reaching up to here, these inventors, adding mar 
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(7) 



ked crosslinking agent of function as thecomponent of 
3rd, as especially rx)lyrnerization initiation auxiliary agent 
to other than silicone oligomerand photocationic 
polymerization initiator, can actualize desired 
photccurable has discovered densely. Adding 
crosslinking agent (silane coupling agent) to 
photosensitive composition case where for exanple 
photosensitive composition hardens isadopted has 
densely with object which raises adhesiveness. As for 
this, causing siloxane between substance which touches 
to the cured product and cured product due to fact that 
crosslinking agent is included in thecornposition which 
photocuring is done, being something which actualizes 
closeadhesion between both, it differs from role as 
polymerization initiation auxiliary agent inthe this 
invention essentially. Regarding to this invention, it is 
something which is added with objectwhere you pay 
attention to main component of photosensitive 
composition for optical waveguide beingthe silicone 
oligomer, selectively reacts under acid generator 
existing in said silicone oligomer with theiUurrrination , 
advances molecular weight increase with initial stage 
step of photopolyrnerization to effective. Furthermore, 
there is an effect which advance of polymerization 
reaction whereaddition of rx)lymerization initiation 
auxiliary agent in this invention raises plasticity of said 
composition entirety, blunder illumination to happen 
makes easy. 

[005 1 ] As for this method, sufficient crosslinking is acq 
uired without being influenced inthe structure of 
silicone oligomer in comparison with molecular weight 
adjustment method and prebakemethod which are 
mentioned earlier,, also reproducibility is high, to 
thephotocrosslinldngof silicone oligomer can apply has 
discovered densely widely, group of compounds which 
is displayed with general formula (7) as crosslinking 
agent which showsespecially marked function as 
polymerization initiation auxiliary agent, can be listed 
Furthermore details, - glycidoxy propyl 
triethoxysilane , 1 ,2 - bis (triethoxy silyl) ethane , 1 ,4 - 
bis (triethoxy silyl) benzene , 1 ,6 - bis (triethoxy silyl) 
ethane hexane andthe structural formula (9) which are 
displayed with structural formula (8), (10), (1 1), can 
list thebifiinctional epoxy compound etc which is 
displayed with (12). 

[0052] A-R- A' (7) 

With above equation, A and A', becoming independent, a 
reselected by any of construction of below-mentioned 3 
kinds. 



[0053] 



[0053] 
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[0054] Even in addition, as crosslinking agent which has 
effect as polymerization initiation auxiliary agent for the 
silicone oligomer, ring opening or being something 
which dehydration condensation is done with theproton 
supply from photocationic polymerization initiator, 
alicyclic epoxy ofbifrmctional or greater other 
thandescription above, (3 - glycidoxy propyl ) 
trirnethoxysilane , (3 -glycidoxy propyl) methyl 
diethoxy silane , diphenylsilane diol or other epoxy 
compound, silane coupling agent , the silanol 
compound and alkoxy compound etc are 
representative ones. In addition as example of silane 
coupling agent, arrrinopropyl triethoxysilane , trideca 
fluoro - 1 ,1 ,2,2 - tetrahydro octyl triethoxysilane , N - 
- (aminoethyl) - - arrrinopropyl trirnethoxysilane , 
N - - (aminoethyl) - - arrrinopropyl triethoxysilane 
and N- bis ( -(aminoethyl)) - - arrrinopropyl 
methyl dimethoxy silane ,the - mercapto propyl 
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trimelhoxysilane , - mercapto propyi trielhoxysilane , 
- methacryloxy propyi trimelhoxysilane , N- - (N- 
vinyl benzylamino ethyl) - - aminopropyl 
trimethoxysilane hydrochloride , methyl 
trimethoxysilane , methyl triethoxysilane , the vinyl 
triacetoxy silane , -chloro propyl (rirnethoxysilane , 
hexamethyl disilazane , - anilino propyl 
trimethoxysilane , vinyl trimethoxysilane and octadecyl 
dimethyl (3 - (trimethoxy silyl) propyl ) ammoniiim 
chloride , -chloro propyl methyl dimethoxy silane , 

- mercapto propyl methyl dimethoxy silane , methyl 
trichJorosilane , dimethyldichlorosilane , trirnethyl 
chlorosilane ,the vinyl triethoxysilane , benzyl trirnethyl 
silane, vinyl tris (2 - methoxy ethoxy) silane , - 
methacryloxy propyl tris (2 - methoxy ethoxy) silane , 

- (3,4 - epoxy cyclohexyl) ethyl trimethoxysilane , 

- ureido propyl triethoxysilane , the - iso cyanuryl 
propyl triethoxysilane and n-octyl triethoxysilane etc 
can be listed 



[0055] 
[0056] 

[0057] As photoinitiator which is used for this invention, 
if it is something which isused usually as photoinitiator, 
there not to be especiallyrestriction, it can increase 
sulfonium salt , osmium salt and antimonium salt or 
other photocationic polymerization initiator 
makingrepresentative ones. Concretely, N - benzyl - 4 - 
benzoyl pyridinium hexafluoroannrnonate , N - (3 - 
methyl - 2 - butenyi ) - 2 - cyano - pyridinium 
hexafluorophosphate , thep-chloro benzene diazonium 
hexafluorophosphate , diphenyl iodonium 
hexafluorophosphate and tris (ethyl acetoacetato) 
aluminum are desirable. 

[0058] Addition quantity of crosslinking agent, near infra 
red absorbing effect of crosslinking agent derivation 
with respect tosubstance escapes optical waveguide 
which usually at highestwith 1 to 2 %, maximum 
several % , is produced making use of photosensitive 
composition for optical waveguide ofthe this invention, 
it is possible densely, keeps low wave conduction lossy 
with silicone resinoriginal communication wavelength 
band, that way. 

[0059] Usually, method which is installed in silicone olig 
omer itself with covalent bond canuse epoxy group and 
vinyl ether group or acrylic group which possess 
photopolymerizability asthe method which grants 
photocurable to silicone oligomer. But, in this case 
quantity of crosslinking agent which is used is 
convertedby 50 times extent or greater of this invention, 
connection between crosslinking side chain becoming 
thedorrdnant in comparison with tough siloxane bond , 
when problem not only occurring,when it is a epoxy, 
hydroxy group, it is a vinyl ether and a acrylic in heat 
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resistanceetc, avoids wave conduction loss increase by 
fact that content of thehydrocarbon increases, it is not 
possible densely. Namely, without impairing silicone 
resin original heat resistance and low wave conduction 
lossywith communication wavelength band, directly to 
form core ridge pattern with light, for firettirne it 
becomes possible making use of photosensitive 
composition for optical waveguide of the this invention. 
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[0060] Following to this invention, you explain method 
which produces optical waveguidemaking use of 
organic oligomer material making use of (d) from Figure 
1 (a), (d) is conceptual cross section diagram which 
shows step which forms optical waveguide withthe this 
invention from Figure 1 (a). 

[0061] Regarding to this invention, coating fabric it does 
organic oligomer on thesubstrate or cladding, 
positioning does and or UV light it irradiatesdirectly 
through mask, it forms waveguide ridge pattern portion 
which is notirradiated by dissolution and removal doing 
with solvent. 

[0062] Concretely, as shown in Figure 1 (a), layer 2 of 
bottom clad portion forming resin isformed on substrate 
1 , layer 3 of photosensitive substance of core portion 
forming isformed on that. Next, as shown in Figure 1 
(b), mask 4 which possesses pattern ofthe core portion 
shape is put on layer 3 of photosensitive substance, UV 
light 5 isirradiated through mask 4. Because of this, 
only core portion 6 hardens layer 3 of photosensitive 
substance. When after that, among layer 3 of 
photosensitive substance, theunirradiated part of UV 
light dissolution and removal is done with solvent, ridge 
pattern of thekind of core portion 6 which is shown in 
Figure 1 (c) is formed In order for this core portion 6 
to be imrjedded, coating fabric doing thesame 
photosensitive resin as layer 2 of clad portion forming 
resin, it forms kind of clad portion 7which it shows in 
Figure 1 (d). In this way, optical waveguide which is 
produced is superior in solvent resistance, 
thepolarization dependency is small because 
birefringence of material which in addition isused is 
small, at same time in low wave conduction loss, is 
superior in the heat resistance and moisture resistance. 



[0 0 6 3] 



[0063] 



[SUM **W*S61fi«l3«fcysicJW*WizKwr 
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[Working Example(s)] This invention furthermore is exp 
lained concretely with Working Example , but the this 
invention is not something which is limited by these 
Working Example , if factthat various modified example 
and other embcdiment are possible in idea of the this 
invention and inside its range is person skilled in the art, 
you can understand easily. 

[0064] Working Example 1 
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Were melted in tetrahydrofuran 1 liter which phenyl trie 
hlorosilane (2 1 1 .5g) and methyl trichlorosilane (36.3g) 
dehydration isdone, water (67.5g) of 3 equivalent in 
order for liquid temperature not to rise,was dripped 
slowly here. Consequently, while agitating reaction 
mixture, it added sodium bicarbonate of the3 1 5g here. 
After occurrence of carbon dioxide gas ends, 
furthermore 1 hour churning wascontinued Next 
reaction mixture was filtered, when tetrahydrofuran of 
filtrate is removedwith rotary evaporator, viscous liquid 
was acquired with colorless and transparent. 
Furthermore, oligomer A was acquired by vacuum 
drying doing this liquid, when molecular weight of 
oligomer A which is acquired was measuredwith GPC, it 
was a Mw =3300 and a Mn=1500. 

[(X)65]Next,obgornerAof50g,UVresin of25g,as p 
hotoinitiator thephotosensitive substance A which 
consists of methyl isobutyl ketone of 25g as N - benzyl 
- 4 - benzoyl pyridinium hexafluoroantimonateand 
solvent of 2 wt% was manufactured 

[0066] Photosensitive substance A core and ultraviolet 
curing type resin (UV resin) as cladding as shown 
optical waveguidewhich it uses in Figure 1 (a) to (d) it 
produced First, coating fabric doing UV resin on 
silicon substrate with spin coating method ,it formed 
layer. In this case, in order for film thickness to 
become 1 5 m, rotation rate ofthe spin coater was 
adjusted It irradiated UV light of 7000 mJ/cm2 to layer 
which it formed, the after that 3 O-rrrinute heated with 
90 °C and formed bottom cladding layer 2. Next, 
photosensitive substance A coating fabric was done on 
this with spin coating method , the core portion forming 
layer was formed However, in order for film thickness 
to become 8 m, you adjusted therotation rate of spin 
coater. In this case, intermixing was not completely 
seen between bottom cladding layer andthe core portion 
forming layer . core portion forming layer which was 
formed 1 0 min was heated with 1 20 °C, the solvent was 
removed mask 4 which possesses kind of core portion 
pattern where core width becornesthe 8 m, through 
mask UV light of 7000 mJ/cm2 was irradiatedevery on 
core portion forming layer, core portion 6 patterning 
was done after that, by 2 minheating with 1 20 °C 
Next, you developed making use of mixed solvent which 
mixes methyl isobutyl ketone andthe isopropyl alcohol 
with 1:1, removed UV light unirradiated part. This,30- 
minute it heated with 120 °C, formed core ridge. That 
on this, bottom cladding was formed, coating fabric it 
did sameUV resin, photocuring doing in same way as 
case where bottom cladding wasformed, it produced 
kind of implanted type channel optical waveguide which 
it shows, in Figure 1 ofthe structure where core 
portion 6 was imbedded inside clad portion 7. However, 
it tried thickness of upper part cladding to become 8 
m from theupper surface of core. 
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y*nDv7>£ffll*fcJUrtl*SJfi0!ll tHttlcLT 

+ yzf-e-B$SigL, *bicniifi«2izte^T^y 
if "7 — a ottt> y iz* y if b $ m^fe tmiams 

«2iB«llLTB*tttoMC*ft»Lfc. 
Bfl2fcn-(DlBI=«fcy U7g8//mx 8 jamttg 

toa^fi^v*;u*sjaB$ft«Lfe. 



[0 0 7 2] f#b*ifcft»aBSSJfi«2 4:H«lzy 

*>>yv-n<fcor5 c musics) y as u gft 

1 dB/cm, 55/ZmTO. 5dB/cm 

juT-eaaofc. ca)*»aBa)a*i*7 s°c/ 

9 0%RH(D£#TT' 1 Bfl«5l±«BlL&A^ofc. 



[0067] Optical waveguide which it acquires with dicing 
saw was cut in length of the5 cm, when wave 
conduction loss was measured, with wavelength 1 .3 
m it was a 1 .2 dB'cm or lesswith 1 .0 dB/cm and 
wavelength 0.633 m In addition, wave conduction 
loss of this optical waveguide 1 above month did 
notfluctuate under condition of 75 °C /90 %RH 

[0068] Working Example 2 

(3 - glycidoxy propyl ) trirrethoxysilane where oligomer 
A which is produced in Working Example 1 is the50g 
and crosslinking agent N - benzyl - 4 - benzoyl 
pyridinium hexafluoroantimonate photosensitive 
substance B where methyl isobutyl ketoneconsists of 
25g as 2 wt% and solvent was manufactured asthe 1 g 
and photoinitiator. 

[0069] In Working Example 1 other than using above-m 
entioned photosensitive substance B in place oflhe 
photosensitive substance A as photosensitive substance 
of core portion forming, implanted type channel optical 
waveguide which consists of thekind of core / cladding 
construction which is shown in Figure 1 (d) with as 
similar to the Working Example 1, was produced 
However, it tried thickness of upper part cladding to 
become 8 m from thetop surface of core. In addition, 
intermixing \vas not completely seen between bottom 
cladding layer andlhe core portion forming layer . 

[0070] In same way as Working Example 1 , optical wa 
veguide which is acquired with dicing saw was cut in 
length of 5 cm, when wave conduction loss 
wasmeasured, with wavelength 1 .3 m it was a 0.8 
dB/cm or less with 0.5 dB/cm and wavelength 1 .55 
m. In addition, loss of this optical waveguide 1 above 
month did notfluctuate under condition of 75 °C /90 
%RK 

[0071] Working Example 3 

Other than using deuteration phenyl trichlorosilane in pla 
ce of phenyl trichlorosilane at time ofproducing 
oligomer A in Working Example 1 , oligomer B was 
produced with assirrdlar to Working Example 1 , other 
than using oligomer B in place of oligomer Afurthermore 
in Working Example 2, photosensitive substance C was 
produced with as similar tothe Working Example 2. 
Next implanted type channel optical waveguide of core 
diameter 8 mX8 m was produced with same step 
as the Working Example 2. 

[0072] Optical waveguide which it acquires with dicing 
saw was cut in same way asthe Working Example 2 in 
length of 5 cm, wave conduction loss was measured 
Result, with wavelength 1 .3 m was 0.5 dB/cm or less 
with 0.1 dB/cm and wavelength 1.55 m In addition, 
loss of this optical waveguide I above month did 
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[00 7 4] 



notfliictuate under condition of 75 °C /90 %RH 



[0073] <Working Example 4- 1 1> With main point \vhic 
h is completely similar to Working Example 3, 
thecomposition ratio of side chain of silicone oligomer 
of core, optical waveguide of 8 typeswhere 
crosslinldng agent and initiator differ was produced It 
measured wave conduction loss of respective optical 
waveguide, it showed in theTable 1 by comparison with 
result of Working Example 1 to 3. 

[0074] 
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y'OO ill3*7- (dB/cro) 

( i ) (omm 

J X=H, R,=CHj UL N-V)y'H- l.O(at 1.3Ub) 
x=0.5,y=0.5 

^t7«07»«-KU) 

2 X=H> R,=CB 3 (8) (J3) 0.5(al !.3/iro) 
x=0.S5,y=0.05 0. 8(al J.55tfn) 

3 X=D, R,=CH 3 , (8) (13) 0. 1 (at 1.31/tm) 
x=0.95,y=0.G5 0.6(at 1.55/im) 

4 X=D, R,=CH 3 , (8) (J3) 0.2(at 1.3J/£m) 
x=0.5,y=0.5 j.OCal ].55/im) 

5 X=fc Ri=CH 3 , (8) 03) 0.3(at 1.31 jam) 
x=0.3,y=0.7 1. 2(at 1.55 /in) 

6 X=D, R,=CH 3 > (9) N-{S-j^-2-r f-«- 0.1 (at 1.3Ud) 
x=0.95,y=0.O5 2-*7/-t:" ?y 'M 0.5 (at 1.55 /id) 

7 X=D, R a =CH 3 , (9) (J4) 0.2(al 1.31/£m) 
x=0.5,y=0.5 J.OCal 1.55/im) 

8 X=D, R^CHs, (9) (14) 0.3(at 1.31/ro) 
x=0.3,y=0.7 1.2(at 1.55/rm) 

9 X=H, R 3 =CH 3 , (10) p-$00OO 0.3(at 1.31/im) 
x=0.95,y=0.05 y # 7V*-M 1.0 (at 1.55/zm) 

10 X-CU R^CaBj, (1J) ilxM-Yzll 0. 3(at 1. 31 a n) 
x=0.95,y=0.O5 A«7JMo*J7i4 0.8(at 1.55/xa) 

1 1 X«0CH 3 , R,=C a H 7 . (12) HaUfWWW) 0.5(at 1.31/zm) 

x-0.95,y=0.05 7A*-0/> v l.5(at 1.55/im) 



[007 5] *#ffll| 

TE«JSSC(15) (fit. 2 = 0-2) £*Tt£&# 
C0X7h>v^-iJzi*7-i 0 02S%fc5fcl£§BteSfli: 



[0075] Reference Example 1 

Photosensitive substance D was manufactured from sulf 
onium salt of 2 wt% as epoxy oligomer 1 00 wt%and 
photoinitiator of liquid state which possesses below- 
mentioned structural formula (1 5)(However, z=0 to 2). 



ISTAs Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.mtlsriCTce.com Tel:800-43O-5727) 



P.30 



JP l 03133039B9 Machine Translation 

<> ■ 

[0 0 7 6] 
[ft4 4] 



-CH. 




C fOCH 2 CH-CH 2 < 

CH 3 \ OH 




[0076] 

[Chemical Formula 44] 
,CH 3 



OCHv 



(15) 



[007 7) 11*100// m<DX*'*>8tfi£*«± 
IzB&Ltzo tztzL. C0)x^*v8tIg(DHtfr*liK 
fil. 55/imt1. 5 2t'feofc 0 
hSlcJ:ys*ttftJlD*x#*v«||B»±JcafliL 
TB*ttftBfl>B*»rtLfc. to*. 37»»M 

Lfco tztzL. U V7t0ra^§|J2 0 OOm J/ cm 
t c *igftt£$)fl<DJl<Z>d % U V L 

tifco BMb8k©ar«»CDB«r»l*afti . 55/im 
T?1. 5 2 5-Cftofco t©*» CO , j7y/W-> 
lC3tWbB#a>B8f*^afi 1 . 55//mt'1. 5 2lC 
tt**5l=BB**ifcx#*5/«B*B*LTBfcL 
. z^Tt^^v Kfc«ttii*;rtfcBl 
»»B*fWRLfc. B»*i. 5 2 0)1* 

+ v»Ii^bft«^7 t >Kt, iffi¥l. 5 2 5CDU 

- K**>*;i/S»8£ (37^8^x8^, A 
n = 0. 3%) f?Ut*Z.tW*1t. 



[0078] #b*ifc**5SB*y-r->>yv-ic<fe 

3//mt1. SdBJMT, *ft 1 . 5 
5/lmt'3. OdB&TT'fcofco *fc, 5fcli5fc<7> 
fi»{SSttl*2Sfi 1 . 3/imt't;Ml. 5 5/im-C 
^0. 1 d BJUT-efcofc. SIC. C(D»b*lfc*# 
*B0)a*l* 7 5°C/90%RH OOftfrT-C 1 @£ U 



[0079] HJ£0!I1 3| 

•#«iicfc^r. B*tt»*D©f&byi^ te« 
isa d 6) r-s**i*a«v'j3->x7K^rv*«j 
=f"7— (M*L<l*. ^ffii 000-1 oooo) 

7>?%*-hfcfr&HBLfcB*ttttRE£Bl*fe 



[0077] Epoxy resin of thickness 1 00 m was formed o 
n substrate. However, index of refraction of this epoxy 
resin was 1 .52 with wavelength 1 .55 m Next coating 
fabric doing photosensitive substance D on epoxy resin 
layer with spin coating method , itformed layer of 
photosensitive substance, after that, UV light was 
irradiated to mask crossingover which possesses 
waveguide pattern of core portion shape. However, 
irradiation dose of UV light was 2000 mJ/cm2. Next, 
when you developed with isopropanol solution inside 
UV light unirradiated part of layer ofthe photosensitive 
substance melted, only UV light irradiated part which 
liquid epoxy oligomer hardens remaining,the ridge 
pattern of core portion shape was formed index of 
refraction of core portion after hardening was 1 .525 
with wavelength 1 .55 m after that, index of 
refraction at time of photocuring being thewavelength 1 . 
55 m in this ridge pattern, in order to become 1 .52, 
coating fabricdoing epoxy resin which was adjusted, it 
hardened, it produced kindof optical waveguide which is 
shown in Figure 1 where core was imbedded tothe 
cladding, single mode channel waveguide which 
possesses cladding which consists of epoxy resin of the 
namely, index of refraction 1 .52 and core which 
consists of UV hardening epoxy resin of index of 
refraction 1 .525 ( core diameter 8 m X 8 m and 
n=0.3 % ) isproduced was possible densely. 

[0078] Optical waveguide which it acquires with dicing 
saw was cut in length of the5 cm, when wave 
conduction loss was measured, with wavelength 1 3 

m it was a 3.0 dB or less with 1 .5 dB or less and 
wavelength 1.55 m In addition, polarization 
dependency of wave conduction loss with wavelength 1 . 
3 m and was 0. 1 dB or lesswith wavelength 1 .55 m 
Furthermore, this loss of optical waveguide which is 
acquired 1 abovernonth did not fluctuate under condition 
of75°C/90%RR 

[0079] Working Example 1 3 

In Reference Example 1 , other than using photosensitive 
substance E which was adjusted in placeof 
photosensitive substance D, from N - benzyl - 4 - 
benzoyl pyridinium hexafluoroantirnonate of 2 wt% as 
liquid state silicone epoxy oligomer (It is desirable, 
molecular weight 1000 to 10000)100 wt% and 
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(37S8|imx8/im 4 An = 0. 3%) £ft 



[0080] 
Ut4 5] 




(16) 



photoinitiator which are displayed with below-mentioned 
structural formula (I6)the channel waveguide ( core 
diameter 8 mX8 m and n=0.3 %) for single 
mode was produced with as similar. 

[0080] 

[Chemical Formula 45] 



[008 1 ] »&*ifc*»»tt£y-f S/r/tfv-lcj: 
oT5 cmflftaFlcfflyasU »«a**;U£tfci: 
Co. 1. 3/im-C1. 0dBiUT>;££l. 55/i 

ttffttl*aft1. 3//mtt,;Ml. 55//mt'tO 
. 1 d BJsTF-C&ofc. Cl<D**;fi»<&»*l* 
7 5°C/9 0%RH^)ftftTt 1 g^Ja±S»L4^ 

Ofco 



[0082] nmm^ *\ 

3sa d 7) t-ijtisaavu u 37 - 1 

0 0 M% £ 3t«*BBi&Sy <>: L T 2 lg%<7> N - ^ > 
B (37g8//mX8//m, An = 0. 3%) £ftS 



[0 0 8 3] 
[ft4 6l 





[008 1] Optical waveguide which it acquires with dicing 
saw was cut in length of thc5 cm, when wave 
conduction loss was measured, with 1.3 m it was a 1 . 
5 dB or lesswith 1 .0 dB or less and wavelength 1 .55 
m. In addition, polarization dependency of wave 
conduction loss with wavelength 1.3 m and was 0. 1 
dB or lesswith wavelength 1 .55 m Furthermore, loss 
of this optical waveguide 1 above month did notfluctuate 
under condition of 75 °C /90 %RR 

[0082] Working Example 14 

In Reference Example 1 , other than using photosensitive 
substance F which was adjusted in placeof 
photosensitive substance D, from N - benzyl -4 - 
berizoylpyrid^umhexailuoroaritirnonate of2wt%as 
liquid state silicone oligomer 100 wt% andthe 
photoinitiator which are displayed with below-mentioned 
structural formula ( 1 7) channel waveguide ( core 
diameter 8 mX8 m and n=0.3%) for single 
mode was produced with as similar. 

[0083] 

[Chemical Formula 46] 



(17) 



[0 0 8 4] »b*lfc**«8£*-f vr/^V-lZj: 
Zb % 1. 3//mt1. 5dB&T. «« 1 . 5 5// 



[0084] Optical waveguide which it acquires with dicing 
saw was cut in length of the5 cm, when wave 
conduction loss was measured, with 1 .3 m it was a 3. 
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[0 0 8 5] aiZ, Sllfll leftist, &5fctt$lgA 

o>«*> y i-±aa>B3fciti*iit f *m*fcarti*n«i= 
mzzmmLtztzb. kso. ss^mti. od 

B JUT. 1. 3/imt'O. SdBJUT. *ft 1 . 55 
jlmTM. 0 d BJSlTT-fcofco *fc. »aH5feO)ii 
«tt?FttttO. 1 dBKlT-Cfcofc. !E!3, CC03tS 
7 5°C/9 0%R HCD^ttTT' 1 S 
Jitt±M»L*frofc. I 



[0 0 8 6] HiStfill 5-2 3| 



[00 8 7] 



0 dB or lesswith 1 .5 dB or less and wavelength 1 .55 
m In addition, polarization dependency of wave 
conduction loss with wavelength 1 .3 m and was 0. 1 
dB or lesswith wavelength 1 .55 m Furthermore, 
wave conduction loss of this optical waveguide l above 
month did notfluctuate under condition of 75 °C /90 
%RH 

[0085] Next, other than using above-mentioned photosen 
sitive substance F in place of photosensitive substance 
Ain Working Example I , optical waveguide ( depth 40 
m, width 40 m and n=l %)for multiple 
modes was produced with as similar. This optical 
waveguide with dicing saw was cut in length of 5 cm, 
when wave conduction loss was measured, with 
wavelength 0.85 mwith l.OdBor less and 1.3 mit 
wasa l.OdB or less with 0.5 dB or less and 
wavelength 1 .55 m In addition, polarization 
dependency of wave conduction loss was 0. 1 dB or less. 
Furthermore, wave conduction loss of this optical 
waveguide l above month did notfluctuate under 
condition of 75 °C/90 %RR 

[0086] Working Example 1 5 - 23 

With main point which is completely similar to Working 
Example 14, thecomposition ratio of side chain of 
silicone oligomer of core, optical waveguide of 9 
types where crossl inking agent and initiator differ was 
produced It measured wave conduction loss of 
respective optical waveguide, showed in the Table 2. 

[0087] 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800430-5727) 



P.33 



,t)P O3I33039B9 Machine Translation 



[$2] 



[Table 2] 




\ 



/ 



/ 

--o 

V 



CH 3 
■O-Si — 



CH 3 



(17) 



->'j3-> (dB/cm) 

(n) omm 

15 x=0.95.y=0.05 (8) N-V>/*-4- 0.2(at 1.31am) 

V >f i Mi' ')•>' ZU 0.6 (at 1.55 am) 
a4H7JMd7>?1*KI3) 

1 6 x=0.5,y=0. 5 (8) (13) 0. 3 (at 1.31 am) 

1 - 2 Cat 1.55am) 

1 7 x=0.3,y=0.7 (8) (13) 0.4 (at 1.31am) 

1 . 5 (a t 1.55am) 

1 8 x=0.95,y=0.05 (9) N- (3-JW-2-7' 7-*)- 0. 2 (at 1.31am) 

2->7/-t' ')•>' --H 0.6 (at I. 55am) 

19 x=0.5,y=0.5 (9) (14) 0. 3 (at 1 . 31 am) 

1. 2 (at 1. 55am) 

2 0 x=0.3,y=0.7 (9) (14) 0. 4 (at 1.31am) 

1.5 (at 1.55am) 

2 1 x=0.5,y=0.5 (10) p-*0DV>f> 0.3(at 1.31am) 

v7fz<)L 1.2 (at 1.55am) 

2 2 x=0.5.y=0.5 (11) •>' 7r~*3- K 0. 3 (at 1.31am) 

A^)7MDM7zh 1.2 (at 1.55 am) 

2 3 x=0.5.y=0.5 (12) r'ttdWWtn) 0.5 (at 1.31 an) 

1.2 (at 1.55am) 



[0 0 8 8] HJ60I]2 4| 

##«1l=*>M.vC. Sjfett^SDOn^lJI-. TS24S 
SSC (1 8) T-SS+t-Sattv'j^-Vf-^X-x 
WJ3'7-1 0 0 2S%<t5fclSBS!teS']i: LT2 2 
g%<D2. 6-v (4' -TiJK'Olf*) -4-> 



[0088] Working Example 2 4 

In Reference Example 1 , other than using photosensitive 
substance G which was adjusted in placeof 
photosensitive substance D, from 2,6-di (4' - azido 
benzal) - 4 - methyl cyclohexanone of 2 wt% as liquid 
state silicone vinyl ether oligomer 100 weight %and 
photoinitiatorwhich are displayed with below-mentioned 
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0-CH=CH-CH 3 



[0090] »b*tf=*»»B*y-f v>yv-lz«fc 

1. 3//m-C?1. 5dBWT, ML 5 5 » 
»0>S9«ti*l*7 5°C, 9 0%RHCD^frT-C: 1 ^fl 



structural formula ( 1 8) channel waveguide ( core 
diameter 8 mX8 m and n=0.3%)forthe 
single mode was produced with as similar. 

[0089] 

[Chemical Formula 47] 



(18) 



[0090] Optical waveguide which it acquires with dicing 
saw was cut in length of the5 cm, when wave 
conduction loss was measured, with 13 m it was a 3. 
0 dB or lesswith 1 .5 dB or less and wavelength 1 .55 
ra In addition, polarization dependency of wave 
conduction loss was 0. 1 dB or less. Furthermore, wave 
conduction loss of this optical waveguide 1 above month 
did notfluctuate under condition of 75 °C and 90 %RH 



[009 1 ] 2 1 



[0091] Reference Example 2 



nicfc^r. B*ttaRD0)tt3byicTffi«iit 

it (19) ZGir&)&tkOT<7t))l'* l )3-?-i OO 

mg% t % msffiftm t lt 2 mm%(o >7i h 

*3JKS& (□7g8/imx8^m, An=0. 3%) 
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[ft48] 



CH 3 



Other than using photosensitive substance H which adjus 
ted from biphenyl triketone benzoin of 2 wt%in 
Reference Example 1 , as acrylic oligomer 1 00 wt% and 
photoinitiator of liquid state which possessesthe below- 
mentioned structural formula ( 1 9) in place of 
photosensitive substance D optical waveguide ( core 
diameter 8 mX8 m and n=0.3%)forthesingle 
mode was produced with as similar to Reference 
Example 1. 

[0092] 



[Chemical Formula 48] 
O 



(19) 



[0093] »&tifc**aB$y-r-»yv-i=* [0093] 

oT5cm©fiSl:«yiBL &m*:£®\J£Ltz£ 
Sfi1. 3/im-CO. 5dBSLT, stftl. 5 
5//mT*5. OdB^Ttiaofc. *fc. g;£li£<7> 
H3MS??ttl**fi 1 . 3/imT'tMl. 55//mt 
tO. 1 dBBTtfcofc, »=. Z0)9t&$L&<D& 
»»5fcl*7 5°C/9 0%RH^frT-C 1 fflflJSl±IE 
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7x-;Uh'Jxh^vv : 7>2 4 0 g. ^fJl/h'Jl 

h^vv7>20g, ;KiOg. << vzfa t";u7;ua 
-jU00g, 880. igJ;I^L, 4»ffliniSftfiJ 

CI 1 2g^#f: 0 C05*)5Og<!:, 3-7'JvK 
^>^Dt>h'Jih^>y7>1 g, 7K7 g. -f V 

, j7f?i87>/\-7'( h I RA9 00) 2g££J£ 
SSlcAtU 8 0°CT1 2B*ffl»8&«#LfcO>*. 31 
aizJ:iM*>2ftailli*«*L. 'J- 

-;u$»< ctiz<fcy»ifeawa>a««[iD4 4 g £*# 

to 

[0 0 9 51 X1::. 7i-;i/h'Jih4yv7>25 

EfcHi:¥IB"C. ftfeaSW(D:*'J=fv--E 1 1 Ogtf 
*#b*U CtlSfctU:* ifeMO);MS3F4 0gA< 

[0096] Cftb(7>;fetf$lD<b F£ffll*T. 

(DBS. 7<fJU/*IItftil 5 timkte&&0\Z7>\l>Zl 
-Z-omnSlZmmLtzo EHELfcHlcuv** 1 
0#«MtLT*«ftSl*. 1 5 0°CT'+^lcS|jb$^ 
TT»*5vKli&Lfc. «t^, ;*K«BF|::5te** 
*>BBtt«ISS&LT**aBffl«*ttffl*«BHi:L 
. ±EO>T«J* 7 * KH±lc«*L. 8A/m1fia>att 
«7X^JILTUV3fcJ1 OtfgBStLfcCD*,. 
fc»#*»«T?»i*SU $bl:i5 0°ct+^ 

. 5 5/im»-CiElfta**aiSLfctC5 0. 5dB/ 



[0 0 9 7] H»J2 7-3 0| 

* 'J =f-7- ECDfrfc) L J Kg 3 US** U lf"7 — * ffll* 
, ft^-f*>X»«B-C*tfifil2 6i:H«4«ia*t 

i:LrB5)ttt*ItAa)ftyic±Efl)«aS«LfcB* 
tttt**JHl*fcartl**fc«i spittle LT. 01 ( 
d) I:st*54a7/9 7V KWSfrb 

9K<D»*I4. 8|imfc&6ck5l=Lfc 0 T»959 



[0094] Working Example 2 6 

Phenyl trielhoxysilane 240g, methyl triethoxysilane 20g 
and water IOg, isopropyl alcohol lOOgand 
hydrochloric acid 0. 1 g weremixed, oligomer CI 1 2g of 
colorless and transparent was acquired by excluding 
solventunder vacuum 4 hours refluxing with heating 
after doing, making use of rotary evaporator. 50gand3- 
glycidoxy propyl triethoxysilane lg and water 7g among 
these, isopropyl alcohol 20g andthe ion exchange resin 
(Aldrich supplied Amberlite IRA900)2g were inserted in 
reactor, ion exchange resin was removed 1 2 hours heat 
and stirafler doing, with filtration with 80 °C, oil D44g 
of colorless and transparentwas acquired by excluding 
isopropyl alcohol under vacuum furthermore makinguse 
of rotary evaporator. 

[0095] Next, other than making phenyl triethoxysilane 2 
53g and methyl triethoxysilane 6g, with same protocolas 
description above, oligomer E 1 1 0 g of colorless and 
transparent was acquired, on thebasis of this, oil F40g of 
colorless and transparent acquired 

[0096] Optical waveguide was produced with protocol b 
elow making use of these oil Dand F, with conventional 
photolithography technology . First, mixing photocation 
initiator to oil D, it made photosensitive composition G 
for optical waveguide,this coating fabric it did on silicon 
wafer with spin coating method . In this case, in order 
for film thickness to become approximately 15 m,the 
rotation rate of spin coater was adjusted lOrrrin 
irradiating UV light to film which it formed, 
thephotocuring doing, with 1 50 °C hardening in fully, it 
made bottom cladding layer. Next, mixing photocation 
initiator to oil F, it made photosensitive composition H 
for optical waveguide,the coating fabric did on above- 
mentioned bottom cladding layer, lOrrrin afterirradiating 
UV light, it washed away uncured part with solvent 
throughthe linear mask of 8 m width, furthermore 
with 1 50 °C hardened in thefully, formed core of 
rectangular of width 8 m and height 8 m. It 
formed upper part cladding with protocol which is 
similar to bottom cladding formationon this, made 
optical waveguide of implanted type. When propagation 
loss was measured with 1.55 m band it is a 0.5 dB/cm 
or less, you couldverify densely. 

[0097] Working Exanple 2 7 - 30 

Treatment which is similar to Working Example 2 6 with 
each ion exchange resin making useof oligomer which 
in place of oligomer E is shown in Table 3, wasdone, 
photosensitive substance which adds photoinitiator was 
manufactured Furthermore, in * Working Example 1 
other than using photosensitive substance which 
adn^nistersabove-mentioned treatment in place of 
photosensitive substance A as photosensitive substance 
of thecore portion forming, implanted type channel 
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K H <!: a 7 ffl»»fi!tlB 1 0) M -f > * - £ * > > ? l£ optical waveguide which consists of kind of core / 

ftt>)xt£fritzo S3lz^^^0;*^S8^^^'f o cladding structure which is shown inthe Figure 1 (d) 

with as similar to Working Example 1, was produced 
However, it tried thickness of upper part cladding, to 
become 8 m intermixing was not seen between 
bottom cladding layer and core portion forming layer . 
measurement result of wave conduction loss is shown in 
Table 3. 

[009 8] [0098] 
[S3] [Table 3] 

: /)3-y (dB/cm) 
©ttiS 

2 7 (15) N-V /y JM- 1.5(al 1.3Um) 

2 8 (16) (13) I. (Hat 1.31/zm) 

1.5(at 1.55jtm) 

2 9 (17) (13) 1. 5 (at 1.31 /in) 

3. (Hat 1.65/tm) 

3 0 (19) (13) 0.5(at 1.31p) 

5.0(at 1. 55 Mm) 



[0 0 9 9] 



[oioo] *fc. «*«/<*->»ais**L, « 



[0099] 

[Effects of the Invention] As above explained, according 
to optical waveguide charge where opticalphotosensitive 
which is based on this invention is granted, simplicity 
and high speed waveguideformation being possible, it is 
superior in all of transparency ,the heat resistance , 
optical isotropy and fabricability. 

[0100] In addition, it possesses simple patterr^forming a 
bility, is superior in heat resistance and moisture 
resistance, being simple by using organic oligomer to 
which birefringence issmall, is superior in fabricability, 
it is superior in mass productivity, at thesame time 
connection with optical component does easily, it can 
form thepossible polymer optical waveguide pattern 
densely. 



£^-rt(DT*fcoT. (a) ~ (d) I4 % &X?i£^ 



[Brief Explanation of the Drawing(s)] 

[Figure 1] Being something which shows step which pro 
duces polymer optical waveguide withthe this invention , 
(a) to (d) is sectional view which shows each step. 
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[Explanation of Reference Signs in Drawings] 
1 substrate 

Layer of 2 bottom clad portion forming resin 

Layer of photosensitive substance of 3 core portion for 
rrring 

It possesses 4 waveguide ridge pattern mask 

5 UV light 

6 photocuring it did ridge pattern (core portion) 

7 clad portion 

[Figure 1] 



— i 



(c) 




(d) 
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